Macrophages and Mitochondria: A Critical Interplay Between Metabolism, Signaling, and the Functional Activity.
Macrophages are phagocytic cells that participate in a broad range of cellular functions and they are key regulators of innate immune responses and inflammation. Mitochondria are highly dynamic endosymbiotic organelles that play key roles in cellular metabolism and apoptosis. Mounting evidence suggests that mitochondria are involved in the interplay between metabolism and innate immune responses. The ability of these organelles to alter the metabolic profile of a cell, thereby allowing an appropriate response to each situation, is crucial for the correct establishment of immune responses. Furthermore, mitochondria act as scaffolds for many proteins involved in immune signaling pathways and as such they are able to modulate the function of these proteins. Finally, mitochondria release molecules, such as reactive oxygen species, which directly regulate the immune response. In summary, mitochondria can be considered as core components in the regulation of innate immune signaling. Here we discuss the intricate relationship between mitochondria, metabolism, intracellular signaling, and innate immune responses in macrophages.